Gentamicin at low dose resulted in formation of numerous lysosomal cytosegresomes, many of which contained prominent myeloid bodies, which occurred most commonly in proximal convoluted tubular cells and to a lesser extent in glomerular and distal tubular epithelium. 3 Gentamicin, at higher doses, produces functional impairment consisted of polyuria, increased blood urea nitrogen and decreased urea clearance. Massive tubular necrosis and oliguria also occurred. Prominent myeloid bodies in lysosomal cytosegresomes of renal tubular epithelium appear to be a sensitive indicator of gentamicin toxicity. 3 Clinical trail of gentamicin showed that about 30% of the patients who had used the aminoglycoside for more than 7 days may develop some signs of nephrotoxicity 4 (Mathew, 1992) . A report by Zager and Sharma (1983) , (cited by Bagum 5 ) states that between 3% and 18% patient would show rise in serum creatinine concentration following treatment with gentamicin. About 8% to 11% of patients receiving amino glycosides develop mild renal impairment 6 . A report by Wilfert et al. 7 states that out of 77 patients who received genamicin, 71 develop acute renal failure (ARF). In five cases, gentamicin appeared to be the most likely cause of renal insufficiency.
Some patients treated with gentamicin may progress to acute renal failure, and among them, a significant number had received gentamicin before the onset of the syndrome 8 . Walker and Shah 9 found that 10 to 15% all cases of acute renal failure were users of amino glycosides.
Captropril has been reported to prevent renal failure associated with the hypertensive crisis of scleroderma. 10, 11 and is now recommended as the drug of choice for this syndrome . However once the condition has progressed to frank renal failure, the drug in only variably effective 12 and thus early intervention is important for long lasting success 13 Some patients have been treated successfully for as long as two years.
With this background information, in this study, attempt has been made to evaluate the nephroprotective role of captopril on experimentally induced nephrotoxicity in rats. Gentamicin has been chosen to induce the nephrotoxicity.
Materials and Methods:
This experimental study was carried out at the Department of Pharmacology and Therapeutics, Dhaka Medical College (DMC), Dhaka, during the period from July 2007 to June 2008.
A total number of 35 long Evans rats of either sex were used for the present study. The rats were fed normal diet and allowed to drink water ad libitum. The rats were divided into five groups. A, B, C, D, E. Each group consists of seven rats.
Experimental Design:

Experiment-I:
The Experiments were designed to demonstrate the nephrotoxic effect of gentamicin in normal rats. Nephrotoxicity was induced by the administration of gentamicin at a dose of 125-mg/kg body weight subcutaneously daily for nine days. The total animals were fourteen. The animals were divided into two groups.
Group A (control): Consist of 7 rats that received normal diet and 0.75 ml of normal saline subcutaneously daily for 9 days and served as control.
Group B (gentamicin treated): Consist of 7 rats and received gentamicin at a dose of 125-mg/ kg body weight subcutaneously daily for 9 days.
On 10 th day the rats were sacrificed, blood collected, and kidney was preserved in 10% formalin for histological study.
Experiment-II:
In experiment-II, nephroprotective effect of captopril an angiotensin converting enzyme inhibitor, was studied in gentamicin induced nephrotoxic rats. Total animals were twentyone. The animals were divided into three groups as follows.
Group C (control): Consist of 7 rats that received normal diet and gentamicin at a dose of 125mg/ kg body weight subcutaneously daily for 9 days and served as control. Group D (Captopril 9 mg/kg body weight treated group): Consist of 7 rats that received normal diet and gentamicin at a dose of 125-mg/kg body weight subcutaneously and captopril at a dose of 9 mg/kg body weight orally daily for 9 days.
Group E (Captopril 11 mg/kg body weight treated group): Consist of 7 rats that received normal diet and gentamicin at a dose of 125 mg/kg body weight subcutaneously and captopril at a dose of 11 mg/kg body weight orally daily for 9 days.
On the 10 th day the rats were sacrificed, blood was collected and kidney was preserved in 10% formalin for histological study.
Observation & Results:
Effect of Gentamicin on Serum Creatinine and blood urea nitrogen (BUN of rats) in experiment I:
The mean (±SE) serum creatinine of rats in group A was 0.5529(±0.11) mg/dl and group B was 2.25(±0.23) mg/dl. The serum creatinine of rats in group B was increased in comparison to group A which was highly significant (P<0.001). The mean (±SE) blood urea nitrogen (BUN) of rats in group A was 16.14(±0.92) mg/dl and group B was 116.14(±0.32) mg/dl. The blood urea nitrogen (BUN) of rats in group B was Increased in comparison to group A which was also highly significant (P<0.001).
Effect of Gentamicin on proximal convoluted tubules of rats experiment I.
The mean number of necrosed proximal convoluted tubules of rats in group A was 0/ HPF and group B was 12.85/HPF. The mean number of necrosed convoluted tubules of rats in group B increased in comparison to group A which is highly significant (P<0.001).
Effect of Captopril on Serum Creatinine of rats in Gentamicin induced nephrotoxic rats in experiment II.
The mean (±SE) serum creatinine of rats in group C was 2.30(±0.31) mg/dl and group D was 1.24(±0.7) mg/dl and group E was 1.37(±0.11)mg/dl respectively. The serum creatinine of rats in group D was decreased in comparison to group C which is very significant (P<0.01). The serum creatinine of group E was decreased in comparison to group C which is significant (P<0.05). Effect of Captopril on blood urea nitrogen (BUN) of rats in Gentamicin induced nephrotoxic rats in experiment II.
The mean (±SE) blood urea nitrogen (BUN) of rats in group C was 117.00(±1.11) mg/dl and group D was 85.28(±1.14) mg/dl and group E was 75.00(±.81) mg/dl respectively. The blood urea nitrogen (BUN) of rats in group D was decreased in comparison to group C, which was highly significant (P<0.001). The mean blood urea nitrogen of rats in group E was decreased in comparison to group C, which was very significant (P<0.01). Effect of Captopril on proximal convoluted tubules in Gentamicin induced nephrotoxic rats in experiment-II:
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The mean number of necrosed proximal convoluted tubules of rats in group C was 12.71±0.28 and group D was 12.28±0.35 and group E was 11.57±0.29 respectively. The mean number of necrosed proximal convoluted tubules of rats in group D was not decreased in comparison to C which is not significant (P>0.05). The mean number of necrosed proximal convoluted tubules of rats in group E was decreased in comparison to group C which is significant (P<0.01). 
Discussion:
The present study was carried out to evaluate the effect of Captopril on gentamicin-induced nephrotoxicity in rats. 35 Long Evens rats were included in the study.
In the present study, the nephrotoxicity was induced in rats by administration of gentamicin at a dose of 125 mg /kg body weight with gentamicin for 9 days. The dose of gentamicin was determined on the basis of reports of Falco et al. 14 . The nephrotoxicity was evidenced by a significant increase in serum creatinine, blood urea nitrogen (BUN) and histologically necrosed areas in proximal convoluted tubules.
In the present study the necrosed proximal convoluted tubules were counted per highpower field of microscope and showed significant damage in Group-B and group-C. Captopril in this study, showed some protective effect against gentamicin-induced nephrotoxicity. This was revealed by significant weight gain and reduced value of blood urea nitrogen (BUN) levels in rats when treated with both captopril and gentamicin.
It has been reported that captopril retards the progression of renal damage 15 , as one of the sequence of events leading to nephrotoxicity is failure of glomerular filtration due to decreased renal perfusion pressure or persistent preglomerular vasoconstriction, possibly related to the activity of the renin angiotensin system.
The effects of captopril may be mediated through the interruption of rennin asgiotensin system (RAS) influence of efferent arteriolar resistance and mesangial cell contractility.
Other possible mechanisms for the action of angiotensin converting enzyme inhibitors which deserve consideration include impairment of the degradation of vasodilator kinis and increased production of vasodilator prostaglandin 16 . The mechanism by which captopril and other converting enzyme inhibitors mitigate the progression of glomerular injury warrants further investigation their potential effect of the RAS may enhance the understanding of progressive renal disease.
This study provides an initial step to demonstrate the protective effect of captopril in gentamicin induced nephrotoxicity in rats. Thus it could be a new agent in reducing morbidity and mortality resulting from nephrotoxicity. However, the promising nephroprotective effect of captopril should be weighed along with its easy availability. The findings presented here provide a baseline for future studies designed to quantify the effects of captopril in gentamicin induced nephrotoxicity in rats.
